Shorter telomere length and DNA hypermethylation in peripheral blood cells of coal workers.
Coal is a mixture of several chemicals, mainly inorganic elements and polycyclic aromatic hydrocarbons, many of which have mutagenic and carcinogenic effects. Pneumoconiosis, fibrosis, asbestosis, silicosis, emphysema, loss of lung function and cancer are some examples of coal-related disorders. The aim of this study was to analyze coal miners with respect to telomere length (TL) and percentage (%) of global DNA methylation. The study involved 82 participants divided into two groups: 55 workers exposed to coal and 27 non-exposed individuals. DNA was isolated from peripheral blood samples from all individuals. Telomeres were measured by quantitative real time polymerase chain reaction (qPCR) and global DNA methylation levels were performed by the relative quantitation of 5-methyl-2'-deoxycytidine (5-mdC) by high-performance liquid chromatography (HPLC). TL measurements showed a mean of 9,199 bp (±4,196) for non-exposed and 7,545 bp (±2,703) for exposed groups, and% of global DNA methylation a mean of 2.78% (±0.41) for non-exposed and 3.00% (±0.37) for exposed individuals. Occupationally exposed individuals showed a significant decrease of TL (P < 0.05; Mann-Whitney test) and increase in the percentage of global DNA methylation (P < 0.05; Mann-Whitney test) when compared to the non-exposed group. This study showed that occupational exposure to coal and products of combustion is positively associated with TL and DNA methylation. Previously, we have evaluated the same individuals using comet assay, micronucleus (MN) test, oxidative stress and inorganic elements. No correlations were observed between TL and methylation with previous data in the exposed group. Further studies are needed to determine whether these alterations are associated with induced disease outcomes and if these events could be determinants to identify cancer risk.